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Joint Press Release

WAEGWAN, South Korea - Thus far no indication of Agent
Orange was discovered in the water on Camp Carroll, or in the
soil, sediment samples taken in the adjacent community around
Camp Carroll, the Joint Investigation Team announced at an Aug 5
press conference here at the Chilgok County Office.
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Samples from six supply wells and 16 monitoring wells on Camp
Carroll were taken from June 8 - 16 and analyzed by the Republic
of Korea National Institute of Environmental Research and SGS
laboratories in the United States. The U.S. Army Corps of Engineers
Far East District verified the U.S. analytical results.
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Results from the on-post groundwater survey (6 supply wells, 16
monitoring wells) indicated that neither major components (2,4-D
and 2,4,5-T) nor by-products (2,3,7,8-TCDD) of Agent Orange were
detected in any of the samples. A trace amount of unrelated dioxin
was detected in some wells.
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A total of 135 soil samples were taken from 22 spots off post
and five sediment samples were taken from local rivers. Seoul
National University, Pohang University of Science and Technology
and Pukyong University analyzed the samples.
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Results from the off-post soil and sediment survey (Soil 22
points, Sediment 5 points) indicated that neither soil nor sediment
showed traces of 2,4-D or 2,4,5-T. The amount of dioxin detected in

the analysis is below the average level found in Korean soil. The
dioxin, 2,3,7,8-TCDD, was not detected.
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During Ground Penetrating Radar, FElectrical Resistivity and
Magnetic surveys on land farm, Area D and the remaining helipad
area in Camp Carroll, anomalies were discovered but these
anomalies did not indicate any burial of Agent Orange.
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The Joint Investigation Team is taking soil samples from 43
points at the landfarm, Area D and helipad areas. Soil will be
cored until the drilling equipment reaches bedrock, and four
different depths of soil samples will be obtained from each
borehole. Soil sampling will begin today and includes the area
identified by Mr House on 27 July.
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The team is planning to release its findings by the end of
August.
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Both previously released off-post water sampling results and the
current on-post groundwater survey detected volatile organic
compounds (VOCs) such as TCE and PCE. These pollutants are not
associated with Agent Orange. There is no clear indication of where
theses pollutants originated. Camp Carroll has mitigation procedures
in place and the water is safe for on-post personnel to drink. For
the off-post water well that exceeded the Korean Drinking Water
Standards, a safe water supply system has been provided.
Consultation of environmental issues other than the current Agent
Orange investigation will be addressed through the Joint SOFA
Environmental Subcommittee.
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% For more information, please see the attachment.
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On-post Groundwater Survey Result
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The Joint Investigation Team sampled groundwater from 22 spots
including 6 supply wells located on Camp Carroll and 16 monitoring
wells located in the helipad area and Area D from June 8" to 16"

2011. Duplicate samples were analyzed by the ROK and US respectively.
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For the ROK side, the National Institute of Environmental Research
(NIER)  analysed 91  contaminants, including Agent  Orange
components(2,4-D and 2,4,5-T), 17 types of 2,73,7,8 congeners
(Dioxins/Furans), organochlorine Pesticides (OCPs, 25 analytes), Volatile
Organic Compounds (VOCs, 18 analytes), metals including heavy metals
(13 analytes), Polycyclic Aromatic Hydrocarbons (PAHs, 15 analytes) and
Total Petroleum Hydrocarbons (TPHs).
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For the U.S side, SGS Laboratory analysed herbicides (2,4-D and 2,4,5-T) and
dioxins, and US Army Far East District (FED) verified the analytical results.
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@ Analysis of Agent Orange components and Dioxin
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The components of Agent Orange(2,4-D and 2,4,5-T) were not detected
by either side.
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2,4,5-T was re-tested after experts from both sides had a discussion on

the method of primary analysis.
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The ROK side detected a trace amount of dioxin (0.001 pg-TEQ/L)
from 3 monitoring wells. The U.S side detected dioxin from 4
monitoring wells, but they were below Limit of Quantification (LOQ).
Both sides did not detect 2,3,7,8-TCDD, one of 17 types of 2,3,7,8

congeners (Dioxins/Furans), which is a byproduct of Agent Orange.
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% U.S standard for dioxin (2,3,7,8-TCDD) in drinking water: 30 pg/L
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@ _Analysis of Other Pollutants
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Organochlorine Pesticides (OCPs) were detected from 22 spots, and
Lindane, Dieldrin exceeded WHO guideline at certain points. According to the

VOCs analysis, TCE, PCE exceeded Korean drinking water standards at some
points.
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% On and off post sampling points: See Attachment 1
% On—post groundwater quality analysis result: See Attachment 2
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Off-post Soil and Sediment Contamination Survey Result
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A total of 135 soil samples were taken from 22 spots off-post near
the boundary of Area D and Area 41. Sediment samples were taken
from 5 spots of river bed. Seoul National University, Pohang University
of Science and Technology, and Pukyong National University analyzed

the samples for 92 kinds of contaminants.
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¥ Five sampling spots of sediment: (O Carroll River where the base discharges
water, @ before and after Carroll River meets Dongjung Stream, @ before and
after Dongjung Stream meets Nakdong River
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@ Analysis of Agent Orange components and Dioxin
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Components of Agent Orange (2,4-D and 2,4,5-T) were not detected in

both soil and sediment samples.
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2,3,7,8-TCDD, which is a byproduct of Agent Orange, was not detected
in both soil and sediment. All 22 soil sampling spots revealed
insignificant amount of dioxin (0.001 ~ 1.152 pg-TEQ/g), and 5 sediment
sampling spots also detected small amount of dioxin (0.002~0.880
pg-TEQ/g). The range of dioxins detected in this survey is below the

nationwide average value of dioxin in soil samples (3.487 pg-TEQ/g).
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‘05 ‘06 ‘08 ‘09 g

s [g8E| £ [B8E| £ [g8E| e [g8E| £ [5HE
| Z1Z | 0009 0006 0009 0005 0039 0006 0041 0001 0015

Z[CH | 80.934 53.624) 69.203 32.434| 10.814 12.627 16.149 3.828 34.952

= Yo | 4548 7328 3902 5786 1903 1.293 2280 0.860 3.487

of £+ 0.126 0.077, - - 0.102
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3% Detected Dioxin Level in soil and sediment (unit: pg-TEQ/g)

Year '05 ‘06 '08 ‘09 Average

Soil |Sediment| Soil [Sediment| Soil |Sediment| Soil [Sediment| Soil |Sediment
i Min 0.009 0.006 0.009 0.005 0.039 0.006 0.041 0.001 0.015
wide Max | 80.934 53.624| 69.203 32.434| 10.814 12.627) 16.149 3.828 34.952
Ave 4548 7328 3902 5.786 1903 1.293 2280 0.860 3.487
Waegwan | 0.126 00777 - - - - - 0.102

% Reference: ‘05~’06: Report of nationwide monitoring of endocrine disruptors (NIER)
‘08~’09: Report of nationwide monitoring of Persistent Organic Pollutants (MOE)
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@ _Analysis of Other Pollutants
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In Soil, no herbicides, VOCs, TPHs, organophosphorus compounds,
PCB or cyanide was detected.

For heavy metal, mercury, Lead, Cadmium, Chromium(6+) showed below
the soil contamination standards. However, zinc and fluorine exceeds the
Soil Contamination Standards at certain points. As for organochlorine
pesticides, 17 items such as DDT were detected, and the detected levels

were similar with the results of POPs monitoring networks.
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In sediment, VOCs, TPHs, organophosphorous compounds, PCB or
cyanide were not detected. Organochlorine pesticides were detected at 3
sampling points, and the detection levels were similar with soil results.
Metals did not exceed the Soil Contamination Standards at any sampling
spot.
¥ 7K 2lf EY A SHMEME ZAAnE 23 2 4 &=x

% Off-post soil and sediment analysis: See Attachment 3 and 4
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Phase 2 Geophysical Survey Result and Soil Test Plan

O A T= AL A3}
@ Geophysical Survey Result

FERAIGE AYG AZA ) olo] 2TAIR A7F A Y
D79, Land Farmol] w3} XA|:EF |t (GPR), & 7]v]A &AL
(ER), AHEHEAKMR) &AL 7S o] &3t A FEZEA
ou, 244 =H9 R Mge Juus 472 oY g
A9 ket

_|_l
il
1,
>,
ol
ﬁ—l
38

In addition to the west portion of the helipad area, the Joint
Investigation Team consecutively conducted Ground Penetration Radar,
Electrical Resistivity and Magnetic Surveys over the remaining helipad
area, Area D and the Land Farm. Geophysical anomalies indicating that

metal drums were buried in large scale were not detected.
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@ Locating Soil Coring Spots and Planning for Soil Sampling
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36 soil sampling locations have been selected mainly based on the
geophysical survey results. This soil sampling will contribute to the
development of a risk assessment of tested area. The soil sampling
locations include (1) 26 locations from geophysical anomaly zones, (2) 7
locations from geophysical data free zones, (3) three locations solely to
support for health risk assessment. Soil coring will continue until the
coring probe reaches the bedrock of the site, and 4 different depths of

soil samples will be collected from one borehole.

 2CHA X F=2|BAH 2ot 2 ESAIERE MFXEH - 2 5 =X

% Phase 2 Geophysical Survey Result and Soil Sampling Spots: See the
Attachment 5
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The Joint Investigation Team will incorporate the new information Mr.
House provided on 27th of July. Geophysical survey will begin on 6th
of August for the area where Mr. House newly pointed, and subsequent

soil coring will be conducted for that area.
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The followings are the progress made by the joint investigation and the
schedule for analysis pertinent to the allegations of Agent Orange burial in

Camp Carroll

O 71A FH SZFF AL

@ Environmental Assessment in the vicinity of Camp Carroll
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Groundwater survey is currently underway for 6 monitoring wells at the

border of the base and 10 supply wells near the boundary of Area 41 ,
Area D, and BEQ Hill. The result will be announced at the end of August.
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(2 On-Post Environmental Assessment
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Groundwater was sampled from 5 wells in Area 41, and soil was
sampled from 40 spots from the western portion of the helipad area.
Groundwater and soil analysis is in the process, and the result will be

announced at the end of August.
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Furthermore, soil sampling and testing are underway for the remaining
helipad area, Area D and the slope where Mr. House pointed. The result
will be released at the end of August.
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1. A|ZA(4D, 245T), PAHs(15%), TPH
O E& AlRJdAM HEHA F=

% PAHs : Polycyclic Aromatic Hydrocarbons(Ch&tHgtksk
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% TPH : Total Petroleum Hydrocarbons(A &4 & Ets} )

2. o] &A1 (17%)

O Agt #SAA Hd=d TolSal 4ol 23,78 TCDD= §i+
T+ EPA =& FE7]F9 1/30,000
shdg 2AFE¥ B31(0.070 pg-TEQ/L)<}

<I 2-1> Z|X|LHF X|str/2EFFel clo|Sdl/Fe dEsE 2 FEketA

54
Nz A= =3 Area D 49 A2 3HA
3 5 8
(B09-178MW) (B03-463MW) |  (B07-220MW)
30 pg/L 0.001 0.001 0.001 05 L
(2,3,7,8-TCDD) (pg-TEQ/L) (pg-TEQ/L) (pg-TEQ/L) > P8
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3. #7194 A% (OCPs, 258 %)
0 Asts ol ¢ B 602

Q A3l4 o] 8B A HCH, Dieldrin 5 8/} & #=

Q A WHO HEE 7lol=glelo] AAE0o] 9)& Lindane, Dieldrin
o] A 4z} 7pol=gkele] 1/100~4/10,000, 4/100~2/100 F5

<E 22> 7K X550 OCPs AESE U HaeA (29l 1 pgll)

) WHO A&t (ng/L) _
AR5 HeE 1 29 39 4 59 6 | AFTA
71ol=2R1 |(20-575) | (14-283) | (16-289)| (15-286) | (12-247) | (13-279)
a-HCH - ND | 0.0049 | ND | 0.0021 | 0.0023 | ND
BHCH - ND | 00116 | ND | 0.0075 | 0.0059 | ND
y-HCH(Lindane) 2 0.0009 | 0.0213 | 0.0005 | 0.0046 | 0.0102 | 0.0009
SHCH - ND | 00105 | ND | 0.0048 | 0.0054 | ND
Heptachlor Epoxide - ND | 0.0006 | ND | 0.0006 | ND ND | 0.0005
003
Dieldrin (Aldrin+ | ND | 00013 | ND | 0.0012 | 0.0007 | ND
Dieldrin)
2,4-DDD 1 ND | 00007 | ND ND ND ND
BEndosulfan ND ND ND ND ND | 0.0006

O WHO H=% 7lol=8lelS 233 4= Lindane 350l 27}
A7, Dieldrin &2 A 671 A™o] 23 1 9 FFES WHO

HEE slol=eele 2ue Al 9
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<E 2-3> IR Kste BEFe OCPs AE5E 2 M (29l : pgl)
_ H=7 (ng/L)
Avgs | ey o PETE prea D T A7)
ad=Cl (1310%—1 (Bzozd-1 (ngﬂ 17 (1340?;_-2 (38?546 (Béowf-z (370?47_-2 (880]?17—-2 (Bgo?;—-z (1;87?1?2 (éé?—d (é(z);i (ég% (ég?h (ég;d-z} (éggzt
76MW) | 77MW) | 8MW) |21MW)| 3MW) | 19MW) | 21MW) | 20MW) | 17MW) | 18MW) | 93MW) | 66MW) | 67MW) | 64MW) | 68MW) | 65MW)

a-HCH - 0.0014/0.0006| 0.0698 | ND | 0.3739 |0.0270 | 0.0317 |0.0121|0.0435|0.0010{0.02240.0344/0.0085|0.0006| ND |0.0032
LB-HCH - ND |0.0014|0.0008 | ND |0.6278 |0.18610.0080(0.1810/0.0005{0.0185|0.2448|0.7498|0.0647|0.0027|0.0018|0.0274
y—HCI—I(Lindane) 2 0.0312]0.0011|2.72600.0202| 3.6488 |0.0834|0.0208 |0.1004 |0.0463 |0.0069|0.1200|0.2791|0.0017|0.0065|0.0028|0.0103
&~HCH - ND | ND [0.2900| ND |1.1484 |0.0358|0.0393/0.0121{0.0041|0.0009|0.0485|0.2117|0.3414/0.0023|0.0011|0.0074
Heptachlor Epoxide - 0.0014| ND | ND | ND |0.0010|0.0012| ND |0.0043| ND |0.0090/0.0084|0.0100(0.0064| ND |0.0006|0.0026
Dieldrin %ﬁséﬂlé;l;lﬁ‘) 0.0032/0.0010| 0.0034 | ND |0.0054 {0.2110/0.0309/0.0422|0.0241|0.0305|0.0577/0.0798|0.0007| ND | ND |0.0076
Endrin 0.6 0.0012/0.0022] ND | ND | ND |0.0034] ND [0.0006]f ND | ND | ND |0.0005| ND | ND | ND | ND
trans-Chlordane 0.2 ND | ND | ND | ND | ND | ND | ND | ND | ND (0.0032| ND | ND | ND | ND | ND | ND
cs-Chlordane (t+é:a_ncek)ﬂor ND | ND | ND | ND |0.0008|0.0009] ND |0.0006| ND |0.0041/0.0017|0.0010| ND | ND | ND |0.0006
trans-Nonachlor - ND | ND | ND | ND | ND ND | ND | ND | ND [0.0008f ND | ND | ND | ND | ND | ND 0-0005
2,4-DDE ND | ND | ND | ND | ND | ND | ND | ND | ND (0.0008) ND | ND | ND | ND | ND | ND
4,4'-DDE ND | ND | ND | ND | ND | ND | ND |0.0043) ND {0.0089(0.0007| ND | ND |0.0006f ND | ND
2,4-DDD 1 ND | ND | ND | ND | ND [0.0006f ND [0.0015 ND {0.0210| ND |0.0097| ND | ND | ND | ND
4,4'-DDD ND | ND | ND | ND | ND [0.0005/0.0011{0.0027| ND [0.0499] ND | ND | ND | ND | ND |0.0007
2,4 -DDT ND | ND | ND | ND | ND [0.0005| ND |0.0043) ND (0.0044| ND | ND | ND | ND | ND | ND
44'-DDT ND | ND | ND | ND | ND |0.0011/0.0012/0.0425| ND |0.0197/0.0010| ND | ND |0.0014|0.0023| ND
Pentachlorobenzene ND | ND | ND | ND | ND | ND | ND |0.0033] ND | ND |0.0019|0.0017f ND | ND | ND | ND
a-Endosulfan 0.0019) ND | ND | ND | ND ND 10.0006/0.0012| ND [0.0082/0.0033| ND |0.0022/0.0006) ND | ND
F-Endosulfan 0.0035/0.0019) ND | ND | ND | ND | ND | ND | ND | ND |0.0007, ND |0.0013/0.0010/0.0006) ND




4, 3EAd 7718 ¢=(VOCs, 183 %)
1 A3t o] &3 (6714)
Q A3} o] &#AHA TCE, PCE S 7/) 3= A=

QO EPA HeE 7S 233 9= TCE 57 A&, PCE 27§ A|HA
o, 1 9] ggEL J|FEX] o

o
!
oY,
e

<E 2-4> 7|X|HF X|st2| VOCs d&st & FEFetAl (h9 : mg/l)

AT
AR NERX | vd [ 28 [ 3w [ 4w [ 5wl [ oWl | AFIA
(20-575)|(14-283) | (16-289)| (15-286) | (12-247) | (13-279)

1,1-Dichloroethene 0.03 ND 0.001 | 0.012 | 0.001 | 0.008 | 0.002 0.001
Chloroform 0.08 0.001 ND ND ND ND ND 0.001
1,1,1-Trichloroethane 01 ND ND 0.003 ND 0.002 ND 0.001
Trichloroethene 0.03 0.090 | 0.038 | 0.038 | 0.025 | 0.071 0.042 0.001
Tetrachloroethene 0.01 0.002 | 0.002 | 0.046 | 0.007 | 0.030 | 0.004 0.001
trans-1,2-Dichloroethene 01 ND ND ND ND 0.001 ND 0.0005
as-1,2-Dichloroethene 007 0.008 | 0.006 | 0.048 | 0.010 | 0.046 | 0.007 0.0005

O #ZANA TCE, PCE, ds1,2-DCE 5 117] 35 A=

Q EPA 7|F& %%3+ ZA$ TCE 778 XA, PCE 127 AHo]H,
cis1,2-DCE 77) Z|Flo|™, 1 o] &L 7]EA] olslz A=
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<I 2-5> 7|X|HF Xlst+ #HEHL VOCs A&t A daFetA (29l @ mg/L)

_ - a5 _

=

AR ZIE j—ﬂiﬂ JHZ;; T3;; 49 | sW | oeW | 7w | 8wl ijrea 1(]))?1T1??j 129 | 139 | 149 | 159 | 16% i

FOMW) | 77Mw) | PN | £IMW) | M) | {900 | 21MW) | S0Mw) | {780 | 18MW) | S3Mw) | 66nw) | S7Mw) | camtw) | 6anw) | Sshw)
1,1-Dichloroethene 0.03 ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND |0.007| 0.001
Methylene chloride 0.02 ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND |0.001| 0.002
Chloroform 0.08 ND | ND | ND | ND |0.001| ND |0.006{0.002|0.005| ND |0.002{0.002| ND | ND | ND | ND 0.001
Benzene 0.01 ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND [0.008| ND | ND [0.005| 0.001
Trichloroethene 0.03 0.001 | ND | ND | ND |0.077]0.102]0.201 | 0.238 | 0.743 | 0.004 | 0.427| 0.021 | ND |0.016 | ND |0.132| 0.001
Tetrachloroethene 0.01 0.002| ND [0.211| ND /0.241|0.415|0.198 | 0.125|0.497 | 0.033 | 0.063 | 0.227 | ND |0.031|0.034|0.025| 0.001
o-Xylene 05 ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND |0.002| ND | ND | ND 0.001
mXylene (otm+p | ND | ND | ND | ND | ND [0.001| ND | ND | ND | ND | ND | ND |0.001| ND | ND |0.001| 0.001
pXylene xylenc) ND | ND | ND | ND | ND [0.001| ND | ND | ND | ND | ND | ND [0.002| ND | ND |[0.001| 0.001
trans-1,2-Dichloroethene 0.1 ND | ND | ND | ND | ND |0.003|0.001{0.001{0.005| ND |0.001| ND | ND | ND | ND |0.042| 0.0006
as-1,2-Dichloroethene 0.07 ND | ND | ND |0.001|0.129|0.076 | 0.099 | 0.089 | 0.280{0.031 | 0.099 |0.041| ND | ND | ND |1.346| 0.0006

« EPA HE2 $A7|

M
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5. TE5(13% %)
[ At o] &B/A (67 4)

O A3t o] Aol A Fe, Se, Zn 5 77 & A=
%

=
Q fal FF& &, HlA, £, 71=F, 67F 48 5 AE9A &S

A sF4=
AR NER [l [ 29 [ 39 [ 4w [ sal [ eyl | AR
(20-575) | (14-283) | (16-289) | (15-286) | (12-247) | (13-279)
Al 0.2 ND 0.02 ND ND ND ND 0.02
Fe 0.3 0.06 1.54 0.10 2.24 2.35 1.45 0.05
Mn 0.05 ND 0.018 ND 0.067 0.04 0.016 0.005
Zn 3 ND 0.604 ND 3.879 | 2960 0.305 0.002
Se 0.01 ND 0.010 ND 0.063 | 0.047 | 0.006 0.005
B 1 0.07 0.13 0.03 0.06 0.06 0.14 0.01
Ba 2 0.04 0.02 0.04 0.02 0.03 0.02 0.002
[ A8t #FFA(16714)
O #=70lAM Al Mn 5 67 &5 A=
O =] = o
O 73l =&l W, Hl&, 72, 7158, 67t A5 58 HEHA U5
<E 2-7> 7|X|HF Alste HFHe S35 dEs: F I (29l @ mg/ll)
#54
ANy 71Z 2T Area D +H 2k
S}& 1wl f 3wl b g sl | el o7l gl | ol 10w [ | 12ul | 13yl | 149 |15 | 16y | B A
B09. | (B09. | (B09. | (B09. | (BO3. | (B07. | (807. | (BO7. | (BO7. | (BO7. | (BOY. | (BO3. | (BO3. | (BO3. | (BO3. | (BO3. | =
76M | 177M | 178M | 221M | 463M | 219M | 221M | 220M | 217M | 218M | 193M | 466M | 467M | 464M | 268M | 465M
W) W | W) W) | W) | W | W | W W) | W) | W) | W) | W)

0.2 1018 | ND | 010 | 0.07 | ND | 0.08 | 0.03 | 0.07 | N.D |0.99| 0.06 | N.D | N.D |0.240.52| 0.03 | 0.02

03 |0.05{0.05]|025]012|0.07 | 0.06 | 0.07 | 0.08 | 0.06 | 0.07 | 0.08 | N.D | N.D | 0.11 | N.D | N.D | 0.05

3 10.015{0.011{0.117|0.007 | 0.008 | ND |0.006| ND |0.007 {0.009|0.011|0.004 |0.003 |0.014| N.D |0.005| 0.002

Al
Fe
Mn | 005 [0.021| ND | ND |0.005[0.016| ND [0.024|0.032{0.015|0.113|0.101 | 0.601 | 6.457 | 0.008 | 0.007 |0.299| 0.005
/n
B

1 ND | ND | ND | ND | 0.01 | 0.04 | 0.02 | 0.04 | N.D | N.D | N.D | 0.03 | 0.10 | 0.01 | 0.01 | 0.01 | 0.01

Ba 2 10.06 0.05|003]|004|0.05]|0.04|013]| 011 |0.06 | 0.08 | 0.06 | 0.07 | 0.08 | 0.12 | 0.01 | 0.19 | 0.002
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29 3 JRNEFEREINE

MO
1z
iy
=

1. A|ZA)4D, 245T)

O & AmAA HEHA E+=

2. ©o] &4l (17%)

O\

Q 2271 AF 7370 A& F 687] Al elA 0.001~1.152 pg TEQ/g
S8 AEHI, ) AEe HEHA e

- 23,78-TCDD+= AZ5H A &L

12
- WS AILX] (1,000 pg/g, 23,78 TCDD)} FE 7}o] =2}<1(1,000 pg
TEQ/g)S ZF3te AL U+

i
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<E 3-1> 7|X| 2F EAAR Z} XY Clo|ZAe| HEsEHS
k!
w4 AT
CCOS | CCOS | CCOS | CCOS | €COS | CCOS | CCOS | CCOS | €COS | CCoS | CCOs | CCos | €Cos | CCos | Ccos | €cos | ccos | ccos | ccos | ccos | ccos | ccos
01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22
A
0.026~10.129~ | 0.009~ | 0.005~ | 0.010~ | 0.001~ | 0.011~ | 0.012~| 0.035~ | 0.037~ | 0.018~ | 0.060~ | 0.011~ | 0.144~ | ND~ |0.023~ |0.025~ | ND~ |0.001~ |0.002~ |0.001~ | ND~ 01 y
PETEQE | 107 | 0312 | 0059 | 0.017 | 0.047 | 0147 | 0:126 | 0.060 | 0.055 | 0546 | 0.033 | 0251 | 0.034 | 0426 | 0:509 | 0157 | 1.152 | 0.006 | 0.109 | 0350 | 0.586 | 0.485 . Hpm)g
0k
¥ o|= AIIX[(1998) = 1,000 pg/g (2,3,7,8-TCDD), &= 7to|=2421(1999) : 1,000 pg TEQ/

¥ M= EQF & Clo|34 HESE (etl : pg-TEQ/Q)
‘05 '06 '08 '09 PSRy
Z| A& 0.009 0.009 0.039 0.041 0.025
M= | =f 80.934 ©9.203 10.814 16.149 44275
o 4.548 3.902 1.903 2.280 3.158
off 2t 0.126 0.077 - - 0.102
X BN 05~06E : LKREHIHEONEE THRAEIEAKS EetEnts
'08~'09d : ZHFEYRVIQEEE L Y ZutE @4
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3. 7194 AE

O DDT 5 17 &0 A=H

F (OCPs, 223}

=)

(0.020 ~ 6.578 ug/kg)

- HCH, DDT, Chlordane A7} 2 A=%

O H= &< A= POPs 4%

g SAARG Fe 5

FN

¥ 32> 4= OCPe Hd&Xd = d dEsH4
M 3Bl 7] A 9] B Z A} POPs= A%
T (2011) 2008 2009
a-HCH ND ~0.026 - -
B-HCH ND ~0.835 - -
y-HCH(Lindane) ND~0.076 - -
65-HCH ND ~0.108 - -
HCB ND ~0.600 ND ~2.362 ND ~4.898
Heptachlor ND ND ~0.530 ND
Heptachlor epoxide ND ~0.063 ND ~1.305 ND
Aldrin ND ND ~0.659 ND
Dieldrin ND ~0.292 ND~1.010 ND
Endrin ND ND ND
Oxychlordane ND ~0.024 ND ~10.729
trans-Chlordane () ND ~0.052 ND ~6.402
cis-Chlordane (a) ND ~0.035 ND ~1.067 ND ~9.660
trans-Nonachlor ND ~0.065 ND
cis-Nonachlor ND ND ~0.618
2,4’-DDE ND~0.319 ND~0.772
44'-DDE ND ~6.578 ND ~40.741
2,4’-DDD ND ~0.742 ND~1.373
4,4'-DDD ND~0.890 ND—6492 | D707
2,4-DDT ND ~0.898 ND ~2.881
44'-DDT ND ~4.714 ND ~23.723
Mirex ND ND~0.915 ND

% ‘099 EHZ 2= DDT, Chlordaneo| =Hit=lo 174 @tz &
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I 3-3> VA LF ELAE 4 XEH HEE OCPs2l sx=Hel (2 : paka)

x] pal
} o }
s =] ek 5}
T Y= | ccos | ccos | ccos | ccos | ccos | ccos | ccos [ ccos [ ccos [ ccos | ccos | ccos | ccos | ccos | ccos | ccos | ccos | ccos | ccos [ ccos | ccos | ccos | 78 & 1L
01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22
a-HCH ND | ND | ND | ND | ND | D%/ ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND 0.02
ND~ |0.029~ [0.093~ | 0.029~ | 0.027~ | 0.029~ |0.029~ 0.029~ | ND~ | ND~ | ND-~ ND~ | ND~ |0.021~
BHCH ND | ND | ND | ND | ND | 049 | 0056 | 0.214 | 0.032 | 0.031 | 0.033 | 0.050 | NP [ 0.035 | 0.103 | 0.074 | 0.050 | NP | ND | 05835 | 0.057 | 0.033 0.02
yHCH ND~ [0.023~| ND~ ND~ ND~ | ND~
(Cmdane) | NP | NP | ND | ND | ND | ND | G (G Gk | ND | ND Gy | ND | gy | g | NP | ND | ND | ND | ND | ND | ND 0.02
&HCH ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | NP ND | ND 0.02
HCB ND | ND= [ ND~ [ ND~ [ ND~ [ ND-~ [0.095~ [0.088~] 0.096~ | 0.108~ 0.088~ |0.084~ 0.065~ | 0.084~ 0.033~ [0.023~ | 0.036~ |0.023~ | ND~ | ND~ | ND~ |0.052~ 002
0.032 | 0.036 | 0.036 | 0.027 | 0,026 | 0.101 | 0.112 | 0.107 | 0.600 | 0.093 | 0.173 | 0.079 | 0.157 | 0.054 | 0.040 | 0.101 | 0.041 | 0.045 | 0.030 | 0.114 | 0.069 :
Heptachlor | v, | \p | xp | D | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND 6\1(])365 ND | ND | ND | ND | ND | ND | ND 0.02
Epoxide .
1 ND~ |0.046~ ND-~ ND~
Dieldrin | ND | ND | ND | ND | ND | ND | 0% (%% ~p | N | NBZ | ND | ND | ND | ND | ND | ND | M5 | ND | ND | ND | ND 0.02
Oxychlordane| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND |07 | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND 0.02
ND~ ND~ | ND~
transChlordane| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | NDe D | ND2 NDE Np | ND | ND | ND | ND | ND | ND 0.02
cis-Chlordane| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | NP2 N | ND= ) ND | ND | ND | ND | ND | ND | ND | ND 0.02
ND~ ND~ | ND~ ND~ | ND~
transNonachlor| ND | ND | ND | ND | ND | ND | ND | ND | NP= 1 D | N2 [ NP2 Np | 02 | NS | ND | ND | ND | ND | ND | ND | ND 0.02
, ND~ | ND~ | ND~ ND~ ND~ | ND~ ND~ | ND~ 0.021~ | ND~ ND~
24-DDE | ND | 437 [ 0123 [ 0133 | NP [ 0171 | NP | 0.026 | 0093 | NP | 0.040 | 0.050 | NP [ 0319 | 0.074 | NP | 0,060 | ND | ND | ND | ND | ND 0.02
44 -DDE | ND~ | ND~ [0.029-| ND~ [ ND~ | ND~ | ND~ | ND~ |0.490~0.291~ | ND~ (0050~ 0.082~|0.909~| ND~ | ND~ | ND~ | ND~ | ND~ | \py | ND~ | ND~ 002
A~ 0.047 | 1.547 | 3.670 | 3.486 | 0.679 | 2.574 | 0.084 | 0.499 | 3.484 | 1.389 | 6.467 | 1.371 | 0.390 | 1.642 | 6578 | 0.117 | 2.942 | 0.683 | 0.024 0.136 | 0.042 :
, ND~ ND-~ ND~ | ND~ ND~ | ND~ | ND~ | ND~ | ND~ ND~
24-DDD | ND | 474 [ ND | ND | yng3 | ND | ND | 50 | 9323 | ND | 0091 | 0176 | 0.020 | 0.181 | 0174 | NP | 0742 | ND | ND | ND | ND | ND 0.02
, ND- ND~ | ND~ ND~ | ND~ | ND~ 0.021~ | 0.060~ ND~ | ND~ ND-
44-DDD | ND | 39 [ ND | ND | a5 | gops | ND | 922 | 0.087 | 0.028 | NP 0481 | 0.067 | NP | 0.890 | 0,032 | NP | ND | ND | ND | 574 | ND 0.02
, ND~ | ND~ | ND~ | ND-~ ND~ | ND-~ ND~ | ND~ ND~ ND-~
24-DDT | ND | (518 | 0396 | 0.466 | 0033 | NP | 0.023 | 0.108 | NP | ND | ND | 5394 | go34 | ND | ggog | ND | ND | ND | ND | ND | y>; | ND 0.02
. ND~ | ND~ ND~ | ND~ | ND~ | ND~ 0.128~| ND~ | ND~ | ND~ ND~ ND~ | ND-~
44-DDT | ND | 111 | 2015 | NP | 0242 | 0035 | 0196 | 0295 | NP | ND | ND 355 | 0269 | 0.231 | 4714 | NP | ND | ND | 557 | ND | 5945 | 0,051 0.02

¥ OCPst ™Al Mol FEetAl= dol=0of UAX| Yot AESHAE 7IE22 HEl
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5. PAHs (15 %)

Q 2271

A4

Z 571

AN HEd
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F 34> 7|X F EUAT Zt XHY HAEE PAHse| sEkw e 2 MEFebA (2R @ mg/kg)
x] )
1= A 2ES
kﬂ—'—. J_ h CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | €CCOS | CCOS | €CCOoS | CCOS | CCOoS | €cCos | ccos |'c o ‘1_7:"
01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 | 12 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22
ND~
Phenanthrene | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND 0.005 ND | ND | ND | ND | ND | ND | ND | ND 0.005
ND~ ND~
Anthracene | ND | ND | ND | ND | ND 0.006 ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND 0,005 ND | ND | ND 0.005
Fluoranthene | ND | ND | 2" | ~p |~ |2 o [N o [ N | ~p D [ N | Y2 N | ND | ND | ND | ND | ND | ND | ND 0.005
0.005 0.014 0.007 0.005 ’
ND~ ND~
Pyrene ND | ND | ND | ND | ND 0.018 ND | ND | ND | ND | ND | ND | ND 0.007 ND | ND | ND | ND | ND | ND | ND | ND 0.005
Benzo(a)anthra ND~ ND~ ND-~
ND | ND | ND | ND | ND ND ND | ND | ND | ND | ND ND | ND | ND | ND | ND | ND | ND | ND 0.005
cene 0.012 0.005 0.007
ND~ ND~ ND~
Chrysene ND | ND | ND | ND | ND ND ND | ND | ND | ND | ND ND | ND | ND | ND | ND | ND | ND | ND 0.005
0.013 0.007 0.007
Benzol ND~ ND~
enzo(b)fluora ND | ND | ND | ND | ND ND | ND | ND | ND | ND | ND | ND ND | ND | ND | ND | ND | ND | ND | ND 0.005
nthene 0.007 0.006
Nzo ND~
Benzo(k)fluora ND | ND | ND | ND | ND ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND 0.005
nthene 0.006
ND~
Ideno(1,2 3)pyr ND | ND | ND | ND | ND 0.007 ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND 0.005
ene .
Nzo i ND~ ND~
Benzo(gh,{)per ND | ND | ND | ND | ND ND | ND | ND | ND | ND | ND | ND ND | ND | ND | ND | ND | ND | ND | ND 0.005
ylene 0.006 0.005
ND~ ND~ ND~ ND~ ND~
PAHs ND | ND ND | ND ND ND | ND | ND | ND | ND ND | ND | ND | ND ND | ND | ND
0.005 0.088 0.019 0.043 0.005
% Benzo(a)pyrene EX2A¥ 22 7|=(1X1Y) : 0.7mg/kg
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6. THH00FE)
QO 2271 A 1357) A& T 17] AlBoA old(Zn)o] EFLG-H7IE
(1214, 300 mg/kg) =}
<E 3-5> ofeio| 7|& =3 XHe| =& U MakshA (242l : mglkg)
71 %% Z o]
BENEE Egdodenrza| ANF ) TE | BAFIA
)
Zn(°}4) 300 CCOS09 1 [1039.86 0.07
O fallza&Ed 7=k, &, Hl&, 72, 671 3§ 5§ EYdd
7l 29 AH fe
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J— (=] = AL =
E 36> 7[X 2F ELXAE 4 XHEHdEE S5 sy 2 daFetA (th9l © mglkg)
71 RES o
A F-E | (EF2T a4
TETT % 57 | €COS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | 37|
1#}) | 01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22
Zn(oh < 300 | 4281|2375 (2978~ | 810~ | 2214~ | 41.01~ | 56.24~ | 6291~ | 074~ |74.71~ | 59.91~| 3442~ | 4055~ | 2655~ | 1946~ |23.97~| 21.21~ | 38,87~ | 3441~ |34.82~ 2343~ 2059~ | |
n(°r<) 6551 |106.26 | 71.60 | 73.30 | 72.33 | 60.01 | 68.91 |133.51|1039.86| 224.90 | 114.97 | 227.36 | 113.29 | 112.72 | 91.27 | 43.64 |103.87 [124.07 | 46.81 | 54.46 |127.02| 55.06 |
- 0.75~ | 0.72~ | 0.40~ | 0.09~ | 0.18~ | 0.49~ | 0.79~ | 0.87~ | 1.38~ | 1.55~ | 0.76~ | 0.62~ | 0.72~ | 0.65~ | 0.59~ | 0.59~ | 0.99~ | 0.44~ | 0.40~ | 0.68~ | 0.65~ | 0.44~
CdFl=% 4 0.02
095 | 115 | 114 | 1.05 | 1.07 | 1.06 | 1.09 | 1.96 | 272 | 341 | 1.67 | 268 | 1.32 | 128 | 273 | 1.24 | 231 | 1.77 | 0.62 | 0.89 | 246 | 2.06
Cu(7] 150 285~ | 608~ | 350~ | 338~ | 210~ | 3.20~ | 7.75~ | 7.87~ | 950~ |10.37~| 560~ | 341~ | 416~ | 8.67~ | 253~ | ND~ | 181~ | 227~ | 207~ | 219~ | 112~ | 0.64~ |
u .
( ) 9.05 | 22.64 | 893 | 919 | 12.60 | 10.04 | 11.67 | 1535 | 15.78 | 13.31 | 24.77 | 20.85 | 1639 | 1218 | 30.61 | 7.11 | 14.99 | 11.70 | 4.74 | 4.96 | 10.02 | 2.28
Pb( 200 616~ | 942~ | 660~ | 567~ | 247~ | 8.90~ |11.58~|19.59~ |14.58~ | 16.08~| 20,40~ | 885~ |14.22~ 1486~ | 5.04~ | 6.13~ | 5.66~ | 476~ | 788~ | 881~ |1386~| 589~ |
(%) 15.48 | 17.13 | 19.98 | 19.04 | 19.74 | 18.89 | 30.87 | 32.41 | 38.15 | 37.78 | 68.68 | 25.07 | 35.35 | 33.05 | 30.03 | 18.41 | 14.54 | 22.75 | 17.53 | 39.90 | 23.93 | 15.66 |
0.84~ | 2.72~ | 057~ | ND~ | ND~ | 0.38~ | 2.81~ | 3.03~ | 4.84~ | 436~ | 3.84~ | 1.76~ | 3.02~ | 3.66~ | ND~ | 229~ | 0.84~ | ND~ | ND~ | ND~ | 1.05~ | 0.55~
As(¥] &) 25 0.25
374 | 548 | 407 | 279 | 3.68 | 541 | 473 | 1035 | 9.61 | 823 | 9.95 | 552 | 508 | 6.69 | 7.63 | 7.15 | 6.26 | 0.63 | 1.00 | 272 | 434 | 1.96
~ o ND~ | 0.02~ | 0.01~ | 0.02~ | 0.01~ ND~ | ND~ | ND~ | 0.02~ | ND~ | ND~ | ND~ | ND~ | 0.01 | ND~ | 0.01 | ND~ | ND~ ND~
Hg(+<) 4 ND | ND ND 0.01
0.04 | 0.04 | 0.06 | 0.05 | 017 0.04 | 0.02 | 0.06 | 0.05 | 0.03 | 001 | 0.02 | 0.06 | 0.09 | 0.05 | 0.06 | 0.02 | 0.03 0.01
Ba(u} 8 83.38~ |80.18~ | 66.28~ | 23.62~ | 38.68~ | 68.88~ | 60.68~ | 72.21~ [92.68~ | 80.01~ | 78.41~ | 77.09~ | 86.86~ | 91.39~ |68.12~ | 49.18~ | 44.95~ | 79.65~ | 63.95~ | 65.27~ | 71.84~ | 65.12~
a(¥h) 111.18 | 131.38 | 106.38 [ 139.71 | 117.91 | 123.42 | 102.35 | 115.58 | 225.66 | 349.63 | 115.05 | 113.02 | 130.96 | 114.82 | 191.70 | 87.39 |213.30|339.96 | 91.55 |107.54 | 216.63 | 129.81
Ni(U 2 100 463~ | 473~ | 345~ | 1.09~ | 232~ | 1.85~ | 201~ | 307~ | 326~ | 400~ | 313~ | 317~ | 353~ | 4,67~ | 3.94~ | 199~ | 500~ | 274~ | 261~ | 1.89~ | 1.98~ | 122~ |
i( ) 646 | 757 | 750 | 852 | 7.80 | 643 | 3.58 | 420 | 455 | 465 | 536 | 456 | 635 | 582 | 42.64 | 9.42 | 10.06 | 28.92 | 3.49 | 3.46 | 402 | 330 |
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7. TPHs

QO E& ARAAM HEHA B+

% TPHs : Total Petroleum Hydrocarbons(A ® Al & EtslA)
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<E 37> 7| F ELAER 4 XHYE Hd&E =229 sEHRl (22 : mg/kg)

71E A 2 A
. Eoko A 2k
/\1] B LB o= Q°
7O 7T @98 | €Cos | €COS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | CCOS | 3l A
71% | 01 | 02 | 03 | 04 | O5 | 06 | 07 | 08 | 09 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22
(1A<)

B2 2) 400 409~ | 176~ | 244~ | 17~ | 159~ | 41~ | 214~ | 259~ | 358~ | 360~ | 298~ | 148~ | 146~ | 108~ | 82~ | 40~ |ND~ | ND~ | ND~ | 49~ | ND~ | ND~
= 575 | 466 | 398 | 358 | 310 | 224 | 320 | 419 | 519 | 459 | 525 | 196 | 239 | 190 | 216 | 415 | 100 | 45 | 108 | 161 | 190 | 129




B | vines orEE 242

1. A| Z A (24D, 24,5T)
=5 A

ok
=g

O E& AlgdA A

KR
=]

2. o] S Al (17%)
Q 2378 TCDDE Z=EH X %-}9}%
QO I 9 fo|&A/E %
pg TEQ/g 74%Q91 7}01
A= HH = Téﬁ‘]iq o £F

e
FHI

TT/

7 0.004 pg TEQ/g, 3} 0.880
2212l 3/100,000~6/1000

AEHE (pg TEY/g)
7= %k T | 953 | AH | TA4A NE A F A
-1 3}-1 -1 3}-1 313
- 0.002 0.003 0.004 0.880 0.008 01 pg/g
% A= Jlo|=2121(1999) = 150 pg TEQQ
% M= ElME & Clo|34 d&EsE H|1 (E+2] : pg-TEQ/Q)
'05 '06 '08 '09 MA =7
ES R 0.006 0.005 0.006 0.001 0.004
M= =|CH 53.624 32.434 12.627 3.828 25.628
i 7.328 5.786 1.293 0.860 3.817
X &K '05~'06E : LEHAEOIEE HRAEIIAK T EetE et
'08~'094 : THRHEF7|*E=E HEY 2 ZitE nAM(Er-ES)
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3. 571924 %F (OCPs, 22

o

61—2’-)

O 47) &E-o] 0.022~0912 ug/kgl.2 HEH
O A& ¥=E AT E%Y POPs 4% SAHUX (X 32 #=
Ho ge £F
<¥ 4-2> SIHE[M=2 OCP d&sx A d&etA
AERS
Al 53 = TEH |35 9% | TA3R ZA | Az | H=UA
31 -1 | -1 -1 | 3kd
B-HCH - ND ND ND ND 0.145
HCB ND ND ND 0.022 ND
0.02
2,4'-DDE ND ND ND ND 0.027
4,4 -DDE ND ND 0.034 0.244 0912
4. 357183 E(VOCs, 203 %)
QO & AMEAAM HE HA E+=
5. PAHs (16 %)
O x| A PAHs”} 0.02 mg/kg HEE
O Benzo(a)pyrene 7|FX1¢] 1/100 %
<I 4-3> SIHME[H =2 PAHs d&E=x & FEFetA (2h9l : mg/ka)
AEHE
AR FE NEF (28R | 95 % | TAR (5ZH | AE | ATHA
A1 | d-1 | A1 | &1 | &

Pyrene - ND ND ND ND 0.005
Fluoranthene - ND ND ND ND 0.005 0.005
Benzo(a)pyrene 0.7 ND ND ND ND 0.01

PAHSs - ND ND ND ND 0.02
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0.07

0.02

0.03

0.20

0.25

0.01

0.35

116.75

1.37

19.67

16.10

2.28

0.02

45.70

5.06

58.39

0.75

6.74

11.16

6.55

0.02

47.80

7.99

27.60

041

3.85

7.86

6.94

ND

41.40

8.06

46.49

0.71

5.73

7.89

2.53

0.03

53.40

9.16

34.59

0.51

6.59

8.26

4.19

ND

44.00

7.70

300

150

200

25

100

Zn(°}<d)

Cd(7I=+)

Cu(742))
Pb(H)

As(H] &)

Ba(H}H)
Ni(H)2)

7. TPHs

: Total Petroleum Hydrocarbons(Ad

% TPHs

: mg/kg)

-
__O|_
L

10

205

172

145

319

288

400
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